DEPARTMENT  OF  THE  A!R  FORCE 
59TH  MEDICAL  WING  (AETC) 

JOINT  BASE  SAN  ANTONIO  -  LACKLAND  TEXAS 


9  MAR  2017 


MEMORANDUM  FOR  ST 

ATTN:  JASON  RALE 

FROM:  59  MDW/SGVU 

SUBJECT:  Professional  Presentation  Approval 

1.  Your  paper,  entitled  Evaluation  of  XStat  and  Combat  Gauze  in  A  Swine  Model  of 
Lethal  Junctional  Hemorrhage  in  Coagulopathic  Swine  presented  at/published  to 
Journal  of  Special  Operations  Medicine  in  accordance  with  MDW1  41-108,  has  been 
approved  and  assigned  local  file  #17130. 

2.  Pertinent  biographic  information  (name  of  author(s),  title,  etc.)  has  been  entered  into  our 
computer  file.  Please  advise  us  (by  phone  or  mail)  that  your  presentation  was  given.  At 
that  time,  we  will  need  the  date  (month,  day  and  year)  along  with  the  location  of  your 
presentation.  It  is  important  to  update  this  information  so  that  we  can  provide  quality 
support  for  you,  your  department,  and  the  Medical  Center  commander.  This  information 
is  used  to  document  the  scholarly  activities  of  our  professional  staff  and  students,  which  is 
an  essential  component  of  Wilford  Hall  Ambulatory  Surgical  Center  (WHASC)  internship 
and  residency  programs. 

3.  Please  know  that  if  you  are  a  Graduate  Health  Sciences  Education  student  and  your 
department  has  told  you  they  cannot  fund  your  publication,  the  59th  Clinical  Research 
Division  may  pay  for  your  basic  journal  publishing  charges  (to  include  costs  for  tables 
and  black  and  white  photos).  We  cannot  pay  for  reprints.  If  you  are  a  59  MDW  staff 
member,  we  can  forward  your  request  for  funds  to  the  designated  Wing  POC  at  the  Chief 
Scientist’s  Office,  Ms.  Alice  Houy,  office  phone:  210-292-8029;  email  address: 
alice.houy.civ@mail.mil. 

4.  Congratulations,  and  thank  you  for  your  efforts  and  time.  Your  contributions  are  vital  to 
the  medical  mission.  We  look  forward  to  assisting  you  in  your  future 
publication/presentation  efforts. 


LINDA  STEEL-GOODWIN,  Col,  USAF,  BSC 
Director,  Clinical  Investigations  &  Research  Support 


Warrior  Medics  —  Mission  Ready  —  Patient  Focused 


PROCESSING  OF  PROFESSIONAL  MEDICAL  RESEARCH/TECHNiCAL  PUBLICATIONS/PRESENTATIONS 


INSTRUCTIONS 

USE  ONLY  THE  MOST  CURRENT  59  MDW  FORM  3039  LOCATED  ON  AF  E-PUBLISHlNG 

I,  The  author  must  complete  page  two  of  this  form; 

a.  In  Section  2,  add  the  funding  source  for  your  study  leg.,  59  MDW  CRD  Graduate  Health  Sciences  Education  (GHSE)  (SG5  G&M);  SG5  R&D: 

Tri-Service  Nursing  Research  Program  (TSNRP):  Defense  Medical  Research  &  Development  Program  (DMRDP);  NIH;  Congressional  Directed 
Medical  Research  Program  (CDMRP) ;  Grants;  etc  ] 

b  in  Section  2.  there  may  be  funding  available  for  journal  costs,  if  your  department  is  not  paying  for  figures,  tables  or  photographs  for  your  publication 
Please  state  ''YES"  or  "NO"  in  Section  2  of  the  form,  if  you  need  publication  funding  support, 

2  Print  your  name,  rank/grade,  sign  and  date  the  form  in  the  aulhor's  signature  block  or  use  an  electronic  signature 

3.  Attach  a  copy  of  the  59  MDW  IRB  or  IACUC  approval  letter  for  the  research  related  study  If  this  is  a  technical  publication/presentation,  state  the  type 
(e  g.  case  report,  GA/QI  study,  program  evaluation  study,  informational  report/briefing,  etc.)  in  the  ‘Protocol  Title11  box 

4,  Attach  a  copy  of  your  abstract,  paper,  poster  and  other  supporting  documentation. 

5  Save  and  forward,  via  email,  the  processing  form  and  all  supporting  documentation  to  your  unit  commander,  program  director  or  immediate  supervisor  for 
review/approval. 

6.  On  page  2,  have  either  your  unit  commander,  program  director  or  immediate  supervisor: 

a.  Print  their  name,  rank/grade f  title;  sign  and  date  the  form  in  the  approving  authority's  signature  block  or  use  an  electronic  signature. 

7.  Submit  your  completed  form  and  all  supporting  documentation  to  the  GRD  for  processing  (59crdpubspre5@u5.af.mil),  This  should  be  accomplished  no 
later  than  30  days  before  final  clearance  is  required  to  publish/present  your  materials.  If  you  have  any  questions  or  concerns,  please  contact  the  59 
CRD/Pubiications  and  Presentations  Section  at  292-7141  for  assistance. 

8  The  59  CRD/Publications  and  Presentations  Section  will  route  the  request  form  to  clinical  investigations,  502  ISG/JAG  (Ethics  Review)  and  Public  Affairs 
(59  MDW/PA)  for  review  and  then  forward  you  a  final  letter  of  approval  or  disapproval 

9.  Once  your  manuscript,  poster  or  presentation  has  been  approved  for  a  one-time  public  release,  you  may  proceed  with  your  publication  or  presentation 
submission  activities,  as  stated  on  this  form.  Note;  For  each  new  release  of  medical  research  or  technical  information  as  a  publication/presentation.  a  new 
59  MOW  Form  3039  must  be  submitted  for  review  and  approval. 

10  If  your  manuscript  is  accepted  for  scientific  publication,  please  contact  the  59  C  R  D/P  ublicat  ions  and  Presentations  Section  at  292-7141 .  This  information 
is  reported  to  the  59  MDW/CC.  All  medical  research  or  technical  information  pubiications/presentations  must  be  reported  to  the  Defense  Technical 
Information  Center  (DITC).  See  59  MDWI  41-108,  Presentation  and  Publication  of  Medical  and  Technical  Papers,  for  additional  information. 

II.  The  Joint  Ethics  Regulation  (JER)  DoD  5500. 07-R,  Standards  of  Conduct,  provides  standards  of  ethical  conduct  for  all  DoD  personnel  and  their  interactions 
with  other  non-DoD  entities,  organizations,  societies,  conferences,  etc.  Part  of  the  Form  3039  review  and  approval  process  includes  a  legal 

ethics  review  to  address  any  potential  conflicts  related  to  DoD  personnel  participating  in  non-DoD  sponsored  conferences,  professional  meetings, 
publication/presentation  disclosures  to  domestic  and  foreign  audiences.  DoD  personnel  accepting  non-DoD  contributions,  awards,  honoraria,  gifts,  etc.  The 
specific  circumstances  for  your  presentation  will  determine  whether  a  legal  review  is  necessary,  If  you  {as  the  author)  or  your  supervisor  check  "NO"  in 
block  17  of  the  Form  3039,  your  research  or  technical  documents  will  not  be  forwarded  to  the  502  ISG/JAC  legal  office  for  an  ethics  review.  To 
assist  you  in  making  this  decision  about  whether  to  request  a  legal  review,  the  following  examples  are  provided  as  a  guideline: 

For  presentations  before  professional  societies  and  like  organizations,  the  59  MDW  Public  Affairs  Office  (PAO)  will  provide  the  needed  review  to 
ensure  proper  disclaimers  are  included  and  the  subject  matter  of  the  presentation  does  not  create  any  cause  for  DoD  concern. 

If  the  sponsor  of  a  conference  or  meeting  is  a  DoD  entity,  an  ethics  review  of  your  presentation  is  not  required,  since  the  DoD  entity  is  responsible  to 
obtain  all  approvals  for  the  event. 

If  the  sponsor  of  a  conference  or  meeting  is  a  non-DoD  commercial  entity  or  an  entity  seeking  to  do  business  with  the  government,  then  your  presentation 
should  have  an  ethics  review 

If  your  travel  is  being  paid  for  (in  whole  or  in  pari)  by  a  non-Federal  entity  (someone  other  than  the  government),  a  legal  ethics  review  is  needed.  These 
requests  for  legal  review  should  come  through  the  59  MDW  Gifts  and  Grants  Office  to  502  ISG/JAG. 

If  you  are  receiving  an  honorarium  or  payment  for  speaking,  a  legal  ethics  review  is  required. 

if  you  (as  the  author)  or  your  supervisor  check  "YES"  in  block  17  of  the  Form  3039,  your  research  or  technical  documents  will  be  forwarded  simultaneously 
to  the  502  ISG/JAC  legal  office  and  PAO  for  review  to  help  reduce  turn-around  time.  If  you  have  any  questions  regarding  legal  reviews,  please  contact  the 
legal  office  at  (210)  671-5795/3365,  DSN  473. 

NOTE:  All  abstracts,  papers,  posters,  etc,,  should  contain  the  following  disclaimer  statement: 

"The  views  expressed  are  those  of  the  [author(s)]  [presenters)]  and  do  not  reflect  the  official  views  or  policy  of  the  Department  of  Defense 
or  its  Components'* 

NOTE:  All  abstracts,  papers,  posters,  etc.,  should  contain  the  following  disclaimer  statement  for  research  involving  humans 

"The  voluntary,  fully  informed  consent  of  the  subjects  used  in  this  research  was  obtained  as  required  by  32  CFR  219  and  DODl  3216,02_AFt 
40-402.  " 

NOTE:  All  abstracts,  papers,  posters,  etc,,  should  contain  the  following  disclaimer  statement  for  research  involving  animals,  as  required  by  AFMAN 
40-401 JP: 

"The  experiments  reported  herein  were  conducted  according  to  the  principles  set  forth  in  the  National  Institute  of  Health  Publication  No. 
80-23 ;  Guide  for  the  Care  and  Use  of  Laboratory  Animals  and  the  Animal  Welfare  Act  of  1966,  as  amended." 


59  MDW  FORM  3039,  20160628 

Prescribed  by  59  MDWI  41-108 


PREVIOUS  EDITIONS  ARE  OBSOLETE 


Page  1  of  3  Pages 


PROCESSING  OF  PROFESSIONAL  MEDICAL  RESEARCH/TECHNICAL  FUBLICATIQNS/FRESENTATIQNS 


1.  TO:  CLINICAL  RESEARCH 

2.  FROM:  (Author’s  Name,  Rank,  Grade,  Office  Symbol} 

3.  GMBGHSE  STUDENT: 

4.  PROTOCOL  NUMBER: 

Jason  Rail.  Ctr,  59th  MDW/ST 

□  VES  NO 

FWH201600 1 9 A 

5  PROTOCOL  TITLE:  (NOTE:  For  each  new  release  of  medical  research  or  technical  information  as  a  publication/present ation,  a  new  59  MDW  Form  3039 
must  be  submitted  for  review  and  approval.) 


Evaluation  of  XSiat  Compared  to  Combat  Gauze  in  a  Coagulopathic  Model  of  Uncontrolled,  Junctional  Hemorrhage  in  Sus  scrofa 

6.  TITLE  OF  MATERIAL  TO  BE  PUBLISHED  OR  PRESENTED: 

Evaluation  of  XStat  and  Combat  Gauze  in  a  Swine  Model  of  Lethal  Junctional  Hemorrhage  in  Coagulopathic  Swine 

7.  FUNDING  RECEIVED  FOR  THIS  STUDY?  ^  YES  □  N0  FUNDING  SOURCE:SG5  R&D 

8.  DO  YOU  NEED  FUNDING  SUPPORT  FOR  PUBLICATION  PURPOSES:  Q  YES  M  N0 

9.  IS  THIS  MATERIAL  CLASSIFIED?  □  YES  [^j  NO 

10.  IS  THIS  MATERIAL  SUBJECT  TO  ANY  LEGAL  RESTRICTIONS  FOR  PUBLICATION  OR  PRESENTATION  THROUGH  A  COLLABORATIVE  RESEARCH 
AND  DEVELOPMENT  AGREEMENT  (CRADA),  MATERIAL  TRANSFER  AGREEMENT  (MTA)h  INTELLECTUAL  PROPERTY  RIGHTS  AGREEMENT  ETC  ? 

|  |  YES  |2]  NO  NOTE:  If  the  answer  is  YES  then  attach  a  copy  of  the  Agreement  to  the  Publlcations/Presenta lions  Request  Form, 

11.  MATERIAL  IS  FOR:  ^  DOMESTIC  RELEASE  □  FOREIGN  RELEASE 

CHECK  APPROPRIATE  BOX  OR  BOXES  FOR  APPROVAL  WITH  THIS  REQUEST  ATTACH  COPY  OF  MATERIAL  TO  BE  PUBLISHED/PRESENTED 

[2  11a  PUBLIC ATION/JOURNAL  (List  intended  publication/journaL) 


Journal  of  Special  Operations  Medicine 

□  1  lb.  PUBLISHED  ABSTRACT  (List  intended  journal.) 


]  11c.  POSTER  (To  be  demonstrated  at  meeting:  name  of  meeting,  city,  state,  and  date  of  meeting  ) 


|  1  lid  PLATFORM  PRESENTATION  (At  civilian  institutions:  name  of  meeting,  state,  and  date  of  meting  ) 


□  He.  OTHER  (Describe:  name  of  meeting,  city,  state,  and  date  of  meeting.) 


12.  HAVE  YOUR  ATTACHED  RESEARCH/TECHNICAL  MATERIALS  BEEN  PREVIOUSLY  APPROVED  TO  BE  PUBLISHED/PRESENTED? 

12  YES  12  NO  ASSIGNED  FILE  #  _ _  DATE _ 

13.  EXPECTED  DATE  WHEN  YOU  WELL  NEED  THE  CRD  TO  SUBMIT  YOUR  CLEARED  PRESENTATION/PUBLICATION  TO  DTIC 
NOTE:  All  publications/presentations  are  required  to  be  placed  in  the  Defense  Technical  Information  Center  (DTIC). 

DATE 


March  01,  201 S 


14,  59  MDW  PRIMARY  POINT  OF  CONTACT  (Last  Name;  First  Name,  M  l.,  email) 

Rail,  Jason,  M,  jason.m.rall.ctr@mail.mil 


15.  DUTY  PHONE/PAGER  NUMBER 
292-5593 


16  AUTHORSHIP  AND  CO-AUTHOR(S)  List  in  the  order  they  will  appear  in  the  manuscript. 


LAST  NAME,  FIRST  NAME  AND  M.L 


a.  Primary/Corresponding  Author 

Cox,  Jennifer  M 


GRADE/RANK 


CTR 


SQUADRON/GROUP/QFFICE  SYMBOL 


59th  MDW  /  ST 


INSTITUTION  (If  not  59  MDW) 


b  Rail.  Jason  M 


CTR 


59th  MDW  /  ST 


d. 


17  IS  A  502  ISG/JAC  ETHICS  REVIEW  REQUIRED  (JER  DOD  5500  07-R}?  □  YES  2  N0 


|  CERTIFY  ANY  HUMAN  OR  ANIMAL  RESEARCH  RELATED  STUDIES  WERE  APPROVED  AND  PERFORMED  IN  STRICT  ACCORDANCE  WITH  32  CFR 
219,  AFMAN  4G-4Q1_IP.  AND  59  MDWl  41-103.  I  HAVE  READ  THE  FINAL  VERSION  OF  THE  ATTACHED  MATERIAL  AND  CERTIFY  THAT  IT  IS  AN 
ACCURATE  MANUSCRIPT  FOR  PUBLICATION  AND/OR  PRESENTATION. 


18.  AUTHOR  S  PRINTED  NAME,  RANK,  GRADE 

Jason  Rail,  CTR 


19.  AUTHORS  SIGNATURE 
RALL  JASON. M  l  394089725  l"? 


20.  DATE 
March  01,  2017 


21  APPROVING  AUTHORITY'S  PRINTED  NAME,  RANK.  TITLE 

Lt  Col  Kevin  Steel,  USAF,  MC 


22.  APPROVING  AUTHORITY'S  SIGNATURE 
STEEL, KEVIN.E.1 162266 558  - 


23.  DATE 
March  01, 2017 


59  MDW  FORM  3039,  20160628 

Prescribed  by  59  MDWl  41-108 


PREVIOUS  EDITIONS  ARE  OBSOLETE 


Page  2  of  3  Pages 


PROCESSING  OF  PROFESSIONAL  MEDICAL  RESEARCH/TECHNICAL  PUBLICATIONS/PRESENTATIONS 

1st  ENDORSEMENT  (59  MDW/SGVU  Use  Only) 

TO:  Clinical  Research  Division 

59  MDW/CRD 

Contact  292-7141  for  email  instructions. 

24  DATE  RECEIVED 

March  02,  2017 

25  ASSIGNED  PROCESSING  REQUEST  FILE  NUMBER 

17130 

26,  DATE  REVIEWED 

27,  DATE  FORWARDED  TO  502  ISG/JAC 

28.  AUTHOR  CONTACTED  FOR  RECOMMENDED  OR  NECESSARY  CHANGES:  NO  □  YES  If  yes,  give  date  □  N/A 

29.  COMMENTS  □  APPROVED  □DISAPPROVED 

30.  PRINTED  NAME.  RANK/GRADE,  TITLE  OF  REVIEWER 

Linda  D  Harris,  GS  14,  Chief,  Ops  Branch 

31.  REVIEWER  SIGNATURE 

HARRIS  LINDA  DAWN'  1 1 31G90SB 

32.  DATE 

March  06,  2017 

2nd  ENDORSEMENT  (502  ISG/JAC  Use  Only) 

33.  DATE  RECEIVED 

34.  DATE  FORWARDED  TO  59  MDW/PA 

35  COMMENTS  |  |  APPROVED  (In  compliance  with  security  and  policy  review  directives,)  j  |  DISAPPROVED 


36.  PRINTED  NAME.  RANK/GRADE.  TITLE  OF  REVI  EWER 

37.  REVIEWER  SIGNATURE 

38.  DATE 

3rd  ENDORSEMENT  (59  MDVWPA  Use  Only) 

39,  DATE  RECEIVED 

8  MAR  2017 

40.  DATE  FORWARDED  TO  59  MDW/SGVU 

41.  COMMENTS  APPROVED  (In  compliance  with  security  and  policy  review  directives.)  DISAPPROVED 


42.  PRINTED  NAME,  RANK/GRADE.  TITLE  OF  REVIEWER 

JER1LYN  QUINTANILLA,  SSGT.  59  MDW/PA 

43  REVIEWER  SIGNATURE 

cifui,  -/"*-!  i,  r^iiiTvn  i 1 

44.  DATE 

8  MAR  2017 

4th  ENDORSEMENT  (59  MDW/SGVU  Use  Only) 

45.  DATE  RECEIVED 

46.  SENIOR  AUTHOR  NOTIFIED  BY  PHONE  OF  APPROVAL  OR  DISAPPROVAL 
□  YES  □  NO  □  COULD  NOT  BE  REACHED  □  LEFT  MESSAGE 

47  COMMENTS  □  APPROVED  Q  DISAPPROVED 

48  PRINTED  NAME.  RANK/GRADE,  TITLE  OF  REVIEWER 

49.  REVIEWER  SIGNATURE 

50.  DATE 

59  MDW  FORM  3039,  20160628  PREVIOUS  EDITIONS  ARE  OBSOLETE  Page  3  of  3  Pages 

Prescribed  by  59  MDWI  41 -10S 


Evaluation  of  XStat  and  Combat  Gauze  in  a  Swine  Model  of  Lethal  Junctional  Hemorrhage  in 

Coagulopathic  Swine 

Jennifer  M.  Cox,  BS1,  Jason  M.  Rail,  PhD1 

'59th  Medical  Wing  Office  of  the  Chief  Scientist,  Wilford  Hal!  Ambulatory  Surgical  Center,  Joint  Base 
San  Antonio-Lackland,  Texas,  USA 

Corresponding  Author: 

Jason  M,  Rail,  PhD 
2200  Bcrgquist  Drive,  4550 
JBSA-Lackand  TX  78236-9908 
iason.m.rall.ctr@mail.com  (free  to  publish) 


Disclaimers: 

The  views  expressed  are  those  of  the  authors  and  do  not  reflect  the  official  views  of  the  Department  of 
Defense  or  its  Components. 

The  experiments  reported  herein  were  conducted  according  to  the  principles  set  forth  in  the  National 
Institute  of  Health  Publication  No.  80-23 ,  Guide  for  the  Care  and  Use  of  Laboratory  Animals  and  the 
Animal  Welfare  Act  of 1996,  as  amended. 


Financial  Disclosure:  The  authors  have  no  financial  relationships  relevant  to  this  article. 

Funding:  This  work  was  supported  by  a  grant  from  the  Air  Force  Medical  Service  Research  Development 
Test  &  Evaluation  program 

Number  of  figures:  1 

Number  of  tables:  2 

Keywords:  XStat,  trauma;  hemorrhage;  hemorrhage,  junctional;  combat  casualty  care 


Abstract 


Background 

Hemorrhage  is  associated  with  the  majority  of  potentially  survivable  deaths  on  the  battlefield.  Effective 
and  field  tested  products  are  lacking  to  treat  junctional  and  noncompressible  injuries.  XStat™  is  a  newly 
developed,  FDA-approved  product  designed  to  treat  junctional  hemorrhage.  The  product  is  composed 
of  mini  sponges  that  expand  on  contact  with  blood  to  produce  tamponade.  The  committee  on  tactical 
combat  casualty  care  has  recently  approved  the  product  for  use  as  part  of  its  treatment  guidelines,  but 
data  is  lacking  to  assess  its  efficacy  in  different  wounding  patterns  and  physiologic  states. 

Methods 

Large  (70-90kg)  male  swine  were  used  in  all  experiments.  Dilutional  coagulopathy  was  induced  by 
replacing  60%  of  the  animal's  estimated  blood  volume  with  room  temperature  Hextend™.  Following 
dissection,  isolation,  and  lidocaine  incubation,  uncontrolled  hemorrhage  was  initiated  by  transection  of 
both  axillary  artery  and  vein.  Free  bleed  was  allowed  to  proceed  for  30  seconds  until  intervention  with 
either  XStat  or  Combat  Gauze™  followed  by  standard  backing.  Primary  outcomes  were  survival, 
hemostasis,  and  blood  loss. 

Results 

Nineteen,  healthy  animals  were  entered  into  the  study.  XStat-treated  animals  achieved  hemostasis  in 
less  time  and  remained  hemostatic  longer  than  Combat  Gauze.  Less  blood  was  lost  during  the  first  10 
minutes  following  injury  in  the  XStat  group  than  the  Combat  Gauze  group.  However,  no  differences 
were  observed  between  XStat-treated  and  Combat  Gauze-treated  groups  based  on  survival.  All  animals 
died  before  the  end  of  the  observation  period  except  one  in  the  XStat-treated  group. 

Conclusions 

The  results  presented  here  show  XStat  performed  better  than  Combat  Gauze  in  this  model  of  junctional 
hemorrhage  in  coagulopathic  animals.  Continued  testing  and  evaluation  of  XStat  should  be  performed 
to  optimize  application  and  to  determine  appropriate  indications  for  use. 


Introduction 


Traumatic  hemorrhage,  particularly  when  occurring  on  the  torso,  is  responsible  for  the  greatest  number 
of  potentially  survivable  deaths  in  recent  conflicts.12  Fast,  effective,  and  easily  applied  treatments  for 
junctional  and  noncompressible  hemorrhage  are  needed  as  treating  these  injuries  proves  challenging 
with  current  standards  of  care.  Junctional  tourniquets  and  resuscitative  endovascular  balloon  occlusion 
of  the  aorta  {REBOA)  are  promising  new  technologies.3'6  However,  each  has  limitations  that  make  them 
insufficient  for  some  injury  locations  or  wounding  patterns.  Junctional  tourniquets  are  mainly  effective 
when  injuries  are  slightly  distal  to  junction,7  while  REBOA  is  more  complex  to  implement  and  does  not 
work  for  injuries  of  the  upper  torso.®  Hemostatic  gauzes,  including  QuikClot  Combat  Gauze  {CG;  Z- 
Medica,  Wallingford,  CT),  are  effective  in  controlling  hemorrhage  in  compressible  sites,  but  do  not  offer 
definitive  hemostasis.3'10  Therefore,  the  development  and  testing  of  new  products  in  different 
wounding  patterns  and  physiological  states  will  improve  point  of  care  treatments. 

XStat  (Revmedx,  Wilsonville,  OR)  is  a  newly  developed  hemostatic  device  designed  to  treat  junctional 
wounds  in  the  groin  or  axilla  by  the  injection  of  seif-expanding,  mini-sponges  directly  into  a  bleeding 
wound.  The  device  has  been  approved  by  the  Food  and  Drug  Association  and  is  recommended  by  the 
Committee  on  Tactical  Combat  Casualty  Care  (CoTCCC)  to  control  bleeding.11'12  It  has  been  shown  to  be 
more  effective  than  CG  in  a  swine  model  of  junctional  hemorrhage.13'14  XStat  also  is  applied  significantly 
faster  than  standard  gauze  and  produces  pressure  throughout  a  wound  cavity  in  a  simulated  injury  using 
ballistic  gel.15 

The  aims  of  this  study  were  to  compare  XStat  to  one  of  the  CoTCCC  standard  of  care  for  hemostatic 
dressings,  CG.  A  junctional  injury  was  created  in  coagulopathic  swine  prior  to  application  of  the  test 
dressing.  We  hypothesized  that  XStat  would  be  more  effective  in  creating  hemostasis  due  to  less 
reliance  on  coagulation  factors  and  also  its  ability  to  produce  even  pressure  throughout  a  wound. 


Materials  and  Methods 
Overview 

This  study  is  a  randomized,  blinded,  prospective  trial.  Male,  Yorkshire-Landrace  Swine,  weighing  70  to 
90  kg  (John  Albert  Yorkshire  Farm,  Cibolo,  TX)  were  entered  into  the  experimental  protocol.  All  subjects 
were  treated  according  to  The  Guide  for  the  Care  and  Use  of  Laboratory  Animals  (National  Research 
Council,  1996).  The  study  was  approved  by  United  States  Air  Force  59th  Medical  Wing's  Institutional 
Animal  Care  and  Use  Committee.  Animals  were  excluded  from  analysis  when  the  subject  died  before 
treatment  or  a  significant  deviation  from  protocol  occurred.  An  overview  of  the  experimental  protocol 
is  shown  in  Figure  1. 

Surgical  Preparation 

Animals  were  fasted  overnight  before  surgery,  but  allowed  free  access  to  water.  Animals  were  sedated 
with  4.4  mg/kg  tiletamine-zolazepam  IM  and  2.2  mg/kg  ketamine  IM.  Buprenorphine  was  then  given  for 
alleviation  of  pain  at  0.01  mg/kg  IM.  Anesthesia  was  induced  via  mask  with  2-4%  Isoflurane  in  an 
air/oxygen  mixture  of  40-60%.  Following  intubation,  isoflurane  was  adjusted  to  maintain  a  minimum 
alveolar  concentration  of  1.2  or  greater. 

Vascular  access  was  obtained  using  modified  Seldinger  technique.  The  left  external  jugular  vein  was 
accessed  for  resuscitation  fluids,  and  a  pulmonary  artery  catheter  (Edwards  Life  Sciences,  Irvine,  CA)  was 
inserted  via  the  right  external  jugular  vein.  The  right  carotid  was  accessed  to  monitor  blood  pressure 
and  to  allow  for  blood  sampling.  Splenectomy  was  performed  through  a  midline  laparotomy  to  prevent 
splenic  autoperfusion  during  hemorrhage  followed  by  a  cystostomy  for  urine  collection. 

Induction  of  Coagulopathy 

Induction  of  coagulopathy  was  performed  according  to  previous  studies.5,16  Briefly,  60%  of  the 
estimated  blood  volume  was  removed  by  the  right  femoral  artery  at  50  mL/min.  Simultaneously,  room 
temperature  Hextend  was  infused  at  the  same  rate  through  the  right  external  jugular  vein. 

Hypothermia  was  allowed  to  progress  until  a  temperature  of  34.5°C  was  reached;  subsequently, 
warming  blankets  were  used  to  keep  temperatures  near  34.5°C  until  the  injury  phase. 

Injury  and  Intervention 

To  gain  access  to  the  axillary  artery  and  vein,  a  four  cm  incision  was  made  parallel  to  the  sternum  over 
the  pectoralis  major  muscie.  The  axillary  artery,  axillary  vein,  and  brachial  plexus  were  then  minimally 
dissected  away  (~2  cm)  from  the  surrounding  tissue.  Wound  cavity  volume  was  determined  by 
measuring  the  amount  of  warmed  saline  necessary  to  fill  the  wound  cavity.  The  vessels  were  then 
bathed  in  2%  lidocaine  for  ten  minutes  to  induce  dilation.  After  suction  removal  of  lidocaine,  a  necropsy 
blade  was  used  to  transect  both  the  axillary  artery  and  vein  to  initiate  injury  (t=0).  Hemorrhage  was 
allowed  to  proceed  for  30  seconds,  while  blood  was  collected  by  suction  and  weighed.  The  test 
hemostatic  dressing  was  then  applied  to  the  wound  using  either  a  single  roil  of  CG  or  up  to  four  XStat 
applicators.  Keriix  was  packed  into  the  wound  as  backing,  but  no  manual  compression  was  applied  in 
either  group.  Hemostasis  was  defined  as  no  blood  leaving  the  wound  cavity.  Blood  flowing  from  the 
wound  was  collected  by  suction  following  treatment  in  two  phases:  initial  ten  minutes  and  the 
remainder  of  the  two-hour  observation  period. 


Following  injury,  animals  were  given  a  500  mL  bolus  of  Hextend  at  100  mL/min  through  the  left  external 
jugular  vein.  Following  this  bolus,  up  to  10  L  of  iactated  Ringer's  solution  was  administered  at  100 
mL/min  to  maintain  a  mean  arterial  pressure  between  60  and  65  mmHg  in  keeping  with  previous  similar 
studies.17  Death  was  defined  as  a  mean  arterial  pressure  (MAP)  less  than  20  mmHg  and  end-tidal  C02 
(EtC02)  less  than  15  mmHg  maintained  for  two  minutes.  Animals  were  euthanized  by  an  overdose  of 
pentobarbital  once  death  criteria  was  reached  or  when  two  hours  had  passed  from  the  initial  injury. 

Outcomes  and  Analysis 

The  primary  outcomes  used  in  this  study  were  survival,  hemostasis,  and  blood  loss.  Secondary 
outcomes  included  hemodynamic  parameters  including  heart  rate  (HR),  MAP,  EtC02,  cardiac  output 
(CO),  central  venous  pressure  (CVP),  and  mean  pulmonary  artery  pressure  (MPAP).  Metabolic  factors 
analyzed  included  lactate,  base  excess,  pH,  and,  resuscitation  fluids  (Iactated  Ringer's  solution,  LRS)  used 
to  maintain  MAP  above  60. 

Data  is  presented  as  mean  +  standard  deviation  unless  otherwise  noted.  One  way  ANOVA  was  used  for 
most  analysis.  However,  Kruskal-Wallis  ANOVA  on  ranks  was  used  when  normality  test  failed  (if  p  < 
0.05).  Survival  and  hemostasis  were  analyzed  using  Fisher's  exact  test.  Additionally,  survival  was 
analyzed  by  log-ranks  analysis.  Statistical  analysis  and  data  management  were  performed  using  Excel 
2010  (Microsoft,  Redmond,  WA)  and  Sigmaplot  12  (Systat  Software,  San  Jose,  CA). 


Results 


Study  Group  Statistics 

Nineteen  animals  weighing  75.9  ±  4.5  kg  were  included  for  analysis  in  this  study:  CG  (10  animals)  and 
XStat  {9  animals).  No  differences  were  observed  between  groups  with  respect  to  baseline  weight,  MAP, 
MPAP,  CVP,  heart  rate,  or  rectal  temperature  (Table  1).  Four  animals  had  to  be  excluded  from  the 
analysis:  one  animal  died  during  coagulopathy  and  was  not  included  in  randomization,  one  animal  from 
CG  and  one  from  XStat  were  excluded  due  to  a  protocol  deviation  of  45%  oxygen  during  injury,  and  one 
animal  randomized  to  XStat  was  excluded  due  to  infusion  pump  failure. 

Induction  of  Coagulopathy 

The  replacement  of  60%  estimated  blood  volume  with  Hextend  resulted  in  the  administration  of  2962  ± 
172  mL  over  59.2  ±  3.5  minutes  and  the  removal  of  3004  +  204  g  of  blood  with  no  significant  differences 
between  groups  (Table  1).  Coagulopathy  was  observed  by  an  increase  in  INR  from  1.07  ±  0.05  to  1.45  ± 
0.10  s  (p  <  0.001)  with  no  significant  differences  between  groups.  Overall  hemoglobin  levels  decreased 
from  10.0  ±  0.8  to  4.0  ±  0.4  g/dL  (p<0.001).  Mild  hypothermia  was  observed  as  rectal  temperature 
decreased  from  37.2  ±  0.5  at  baseline  down  to  35.2  ±  0.8°C  [p  <  0.001)  following  induction  of 
coagulopathy. 

Injury 

Prior  to  injury,  animals  had  a  MAP  of  67.6  ±  8.4  mmHg  with  no  significant  differences  between  groups 
(Table  1).  Cavity  volumes  were  similar  between  groups  with  a  volume  of  104  +  15  mL  and  117  ±  33  mL 
for  XStat  and  CG  groups  respectively  (p  =  0.324).  Following  complete  transection  of  both  axillary  artery 
and  vein,  862  ±  218  g  of  blood  was  lost  after  30  seconds  of  free  bleed  with  no  significant  differences 
between  groups.  At  the  end  of  the  30  second  bleed,  MAP  was  similar  between  groups  and  reached  an 
average  of  38.5  ±  6.9  mmHg  with  no  significant  differences  between  groups. 

Hemostatic  Dressing  Performance 

Hemostatic  dressings  were  applied  through  the  pool  of  blood  at  the  wound  site.  Pack  time,  which 
includes  total  time  for  both  the  test  dressing  and  Kerlix  backing,  was  16  seconds  shorter  with  XStat  than 
with  CG  (Table  2).  The  number  of  XStat  applicators  that  was  used  varied  from  two  to  four  with  an 
average  of  2,8  ±  0.8  applicators.  One  XStat  applicator,  out  of  27  used,  malfunctioned  during  application. 
The  exact  mechanism  of  failure  was  inconclusive  and  not  determined  to  be  user  error  or  manufacturer's 
error. 

The  achievement  of  hemostasis  was  considered  the  primary  outcome.  Only  one  animal  (XStat-treated) 
had  hemostasis  immediately  following  treatment.  Nearly  all  XStat-treated  animals  achieved  an  eventual 
hemostasis,  while  less  than  half  of  CG  did  (Table  2).  Of  the  animals  that  did  reach  hemostasis,  the  time 
that  it  took  to  achieve  hemostasis  was  significantly  shorter  with  XStat  than  CG  (p  <  0.05).  Similarly,  the 
total  time  where  the  animals  survived  while  hemostatic  was  also  significant  when  comparing  XStat  with 
CG  (p  <  0.05). 

Following  completion  of  packing,  blood  was  collected  and  weighed.  This  shed  blood  was  separated  into 
the  first  ten  minutes  following  packing  (aka  Platinum  10  minutes)  and  the  rest  of  the  observation  period 


(Table  2).  During  the  platinum  10  minutes,  CG-treated  animals  bled  more  than  XStat-treated  animals 
with  the  differences  approaching  significance  (p  =  0.058).  However,  total  blood  loss  over  the  full  two- 
hour  observation  period  was  not  significantly  different  between  groups. 


Discussion 

This  study  was  performed  to  evaluate  the  efficacy  of  XStat  in  comparison  to  QuikCiot  Combat  Gauze  in  a 
model  of  junctional  hemorrhage,  a  leading  cause  of  potentially  survivable  deaths  on  the  battlefield.  The 
hemostatic  products  were  tested  in  a  lethal  model  of  axillary  arterial  and  venous  injury  in  the  context  of 
adult-sized  (70-90  kg)  swine  with  dilutional  coagulopathy.  Following  treatment,  the  animals  were 
resuscitated  with  a  500  ml  bolus  of  Hextend  followed  by  up  to  10  L  of  lactated  Ringer's  solution  to  keep 
the  mean  arterial  pressure  between  60  and  65  mmHg  and  to  follow  the  DoD's  consensus  model  for 
evaluating  hemostatic  dressings.17 

The  results  of  this  study  show  that  XStat  was  more  effective  in  reaching  hemostasis,  maintaining 
hemostasis,  and  had  less  bleeding  the  first  10  minutes  after  application.  XStat  also  had  a  quicker 
application  time  confirming  previous  studies,  but  this  study  included  both  packing  of  backing  and  test 
dressing  masking  out  differences  between  the  two  dressings.  Despite  these  results,  there  were  not  any 
significant  differences  with  regard  to  survival  or  time  of  death. 

XStat-treated  animals  had  significantly  less  blood  loss  than  CG-treated  animals  during  the  first  10 
minutes  following  injury.  This  period,  "the  platinum  10  minutes,"  was  chosen  a  priori  as  an  endpoint  to 
illustrate  differences  between  products  during  the  critical  period  following  trauma.  This  examination  of 
the  blood  loss  before  any  animal  death  offers  a  more  complete  comparison  of  dressing  performance 
without  the  censor  of  data  from  animal  death.  Additionally,  this  10  minute  distinction  has  proven 
effective  previously  in  similar  product  evaluation  trials.10 

There  was  not  a  direct  relationship  between  achievement  of  hemostasis  and  survival  in  the  data 
presented  here.  For  example,  animals  that  had  relatively  early  hemostasis  paradoxically  did  not  survive 
the  full  observation  period.  Furthermore,  animals  that  had  little  bleeding  following  dressing  application 
still  died.  In  fact,  the  animal  that  bled  the  least  died  the  earliest  in  the  XStat  group.  These  contradictory 
results  imply  that  the  coagulopathy  combined  with  the  aggressive  resuscitation  paradigm  was  partly 
responsible  for  the  high  mortality  rates  and  not  solely  due  to  dressing  performance. 

No  manual  pressure  or  pressure  dressings  were  used  in  this  study.  Interestingly,  a  study  performed  by 
Navy  researchers  did  not  find  any  difference  with  or  without  manual  pressure  in  a  similar  model  of 
swine  axillary  injury  (ref).  Revmedx's  XStat  instructions  are  to  "Cover  the  wound  with  an  occlusive  or 
pressure  dressing.  If  available,  use  an  elastic  bandage.  If  bleeding  persists,  apply  manual  pressure  until 
bleeding  is  controlled."  Meanwhile,  the  QuikCiot  Combat  Gauze  instruction  are  to  "apply  pressure  for  3 
minutes  or  until  bleeding  stops.  Wrap  and  tie  bandage  to  maintain  pressure."  Standard  gauze  backing 
was  used  in  these  experiments  to  make  the  findings  more  generaiizable  to  various  wounding  patterns. 

There  are  limitations  to  this  study  including  the  lack  of  a  defined  correlation  between  hemostasis  and 
survival  mentioned  above.  The  wound  produced  here  was  surgical  in  nature  and  likely  does  not  reflect 
real  world  injury  patterns.  However,  XStat  is  designed  such  that  the  small  sponges  can  expand  into  any 
shaped  cavity.  Additionally,  these  experiments  were  performed  in  a  controlled  laboratory  setting  with 
relatively  small  sample  sizes.  Nevertheless,  the  results  here  produced  statistically  different  results 
between  the  two  products  utilizing  this  junctional  injury  model. 

Currently,  XStat  is  recommended  by  the  TCCC  as  "best  for  deep,  narrow-tract  junctional  wounds".12 
Future  studies  may  aim  to  expand  the  recommendation  of  the  TCCC  to  allow  for  XStat  to  be  applied  to 
regions  and  circumstances  outside  junctional  wounds  such  as  the  neck,  abdomen,  or  pelvis.  The  product 


could  also  be  used  in  different  situations  outside  of  point-of- injury  as  was  seen  in  the  first  combat 
casualty  use.  After  failure  to  control  intraoperative  bleeding  from  a  leg  wound  using  cautery  and 
hemostatic  gauze,  XStat  was  successfully  used  to  stop  the  bleeding. 11 


Conclusion 

The  CoTCCC  recently  added  XStat  to  the  list  of  approved  hemostatic  dressings.  T  his  work  confirms  this 
recommendation  and  provides  new  evidence  of  its  efficacy  in  creating  hemostasis  to  a  rapidly  bleeding 
wound.  More  research  and  field  use  will  help  confirm  its  place  in  point-of-injury  care. 
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Table  1.  P re  Injury  Characteristics 


Combat  Gauze 

XStat 

p-value 

Baseline 

Weight  (kg) 

76.3  ±5.0 

75.614.1 

0.745 

MAP  (mmHg) 

60.4  ±9.2 

62.5  ±  10.4 

0.654 

MPAP  (mmHg) 

18.3  ±  1.6 

18.712.7 

0.756 

CVP  (mmHg) 

7.4  ±1.9 

7.2  ±  1.6 

0.862 

Heart  Rate  (bpm) 

60.3  ±7.2 

55.0  ±7.2 

0.135 

Temperature  (°C) 

37.3  ±0.3 

37.1  ±0.7 

0.710 

Post  Coagulopathy  Induction 

Hextend  Coagulopathy  (mL) 

2975  ±192 

2947  ± 159 

0.728 

Blood  Removed  (g) 

2986  ± 198 

3023  ±  222 

0.704 

INR 

1.25  ±  0.05 

1.28  ±  0.04 

0.228 

Hemoglobin  (g/dL) 

9.910.6 

10.110.9 

0.557 

Temperature  (°C) 

35.2  ±0.6 

35.1  ±  1.0 

0.841 

Pre-injury  MAP  (mmHg) 

68.7110.1 

66.416.4 

0.574 

Post-Injury/  Pre-Treatment 

Pre-treatment  blood  loss  (g) 

900  ±  242 

763  ±238 

0.479 

MAP  at  end  of  injury  (mmHg) 

38.917.6 

38.116.4 

0,538 

MAP,  Mean  Arterial  Pressure;  MPAP,  Mean  Pulmonary  Artery  Pressure;  CVP,  Central  Venous 
Pressure;  INR,  International  Normalized  Ratio 


Table  2.  Post  Intervention  Data 


Combat  Gauze  XStat  p-value 


Application  Time  (s) 
Immediate  Hemostasis 


Eventual  Hemostasis 
Time  to  Reach  Hemostasis  (min) 
Total  Hemostasis  Time  (min) 
Time  of  Death  (min) 

First  10  minutes  blood  loss  (g) 
After  10  minutes  blood  loss  (g) 
Survival 


87.1  ±  17.4 

71.5  ±  17.6 

0.069 

0/10 (0%) 

1/9  (11%) 

0.474 

4/10  (40%) 

8/9  (89%) 

0.057 

33.814.8 

20.319.8 

0.028* 

5.41  9,5 

25.6131.3 

0.029* 

35.41 16.0 

48,9  ±29.1 

0.438 

898  1  705 

461 1422 

0.058 

312  1373 

434  ±435 

0.377 

0/10  (0%) 

1/9  (11%) 

0.474 

*,  p  <  0.05 


Figures 


Figure!.  Experimental  Schematic 


Figure  1 


*  Splenectomy  Administration  *  Kgrlix  backing  *  500  ml  Hextend  bolus 

*  Wo  manual  pressure  *  Up  to  10  L  LRS 

*  Two  hour  observation 


